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Abstract of JP1 01 20939 

PROBLEM TO BE SOLVED: To obtain a composition capable of providing bottom anti-reflective coating high in 
reflective light effect, free from diffusing material into a resist in heat drying and having large dry etching rate 
compared with the resist, by including a specific light absorbing agent component. SOLUTION: This composition 
comprises a polymer having a recurring unit selected from among formula I to III [R is H, a 1-20C alkyl, etc.; R<2> 
and R<3> are each H, SH, etc.; X is a divalent group; P<1> and P<2> are each a 5-14C aromatic group; Y<1> and 
Y<2> are each an electron-donating group or a halogen; (m) and (n) are each 0-3; Q is oxygen atom, CO, etc.] as a 
light absorbing agent. The polymer comprises preferably >=10wt.% unit I and 2-50wt.% recurring unit of formula IV 
(R<7> is H, cyano, etc.; A is an organic functional group having CH2 OH, CH2 OCOCH3 , etc., at the end). The 
weight-average molecular weight of the polymer is preferably 3,000 to 200,000. The composition can, as necessary, 
be compounded with other light-absorbing agent, an adhesive acid and a surfactant. 
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J-U>, 7DAXfUy, >?7*oAXf-lx-y, 3— fx 

j-u>. yiv^frx+isy, YV7)V3[)Vx+w. 2 
-7da-4 - b u 7 i/y, A-y>v 

*A>-3-YV~7)V*)V**l-)VX*f-VVti;Z) . bF'O 
*isx+uy (Wz.it. 3- 
hFnJfyxfi/y, 2-bHn^yxfi/y, 4-b 
Fodfv— 3-^^X^-l^y. 4-bFo4f>—3. 
S-ifX+frX+lsy, 4-tKD^fy-3-^b^ 
X+V-y. 4-bFo4f^-3- (2-hh'D^ysy 
iS)V) Xj-l<y%:t') . *;^yxfuy ;;nhy 

m^xy-tvm.. mtix. ^nvymnv^tv mta. 

?nhyM7j-}l>. ?uFyg?"v.=¥^K /D-fe'Jyt 
/?oh*-Kjrf) ; ^^3yKy'm;HI (Mt 
tf, -f^3>ti;W, ^^nygyXf/K >f^a 
yWfff-Mi Z) : v W yKS> S v ^{i 7 -7-/HE<^) 
^*T;P4f ;Uxx-r;Ma ( CTi.tf . if* +Ar? VV- V . 

£i*-?W>-BL 5F\ r^UDXF'JyK 

ffi. -«^WiB^a-»t* ( 1 ) ~ ( 5 ) ^SttS^O 

[0032] ^m^nwmfr&mmmmnnwm&ft 

9#ifeL<lil 0-9 911%, $i?,C»iL<li3 0 
~9 7»S%. gt»*L<ti5 0~9 5afi%t'S> 

[0033] 
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tmw-i o-i 



V . . v 



-/-CH 2 -C-V -fCHz-C-y -|CH 2 -C^r 

* CO/CH^ CONHCH 2 OH 



CH 2 

6 

i 

N 



(H S C 2 ) 2 N -Q-C -O^N(C^5) 2 

V V v 

-ACH2-C-\- -f-CHt-C^r- -^CHa-C-^- 

* ^) cW-ch-t com 



HCHjOCH^ 



CH2 
6 



CH30-0-C-0 



V V V 

-ACHa-C-A- -^CHa-C-r f C ^"?T 

(^) CO^-Ch/ CONHCHsOCHa 



CH 2 
6 



H H H CH3 

f CH2 "A~t "t CH2 ' ii" T CH2 ~H -t CH2 "?i- 



COjjCHaCHgOH 



CH 2 

6 

i 

N 



c, -0- c -0- cl 

H H H 

-fCH 2 -C-V -^CH 2 -C-)- -^CHa-C-j- 



i 

NH 



° fl 



0-»-*-0 



[0034] 
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H H 

I I 

: CH2-c -V -f-cH z -c^- 



1°*£t T 



CO^CH3 



H 

CH 2 C^y 

CONHCH2OH 



CH 2 

6 

N 

II OH/^ 

-c-p. o 



H 

■ 

-^-CHa-C 



H 



)- T CH * rr 



fCH 3 



r 



H 

I 

CHo-C Y 

" I 1 



CONHCHfeOCHa 



CH^O 



CH2 

6 
1 

f[ 0CH3 
c c 

H 

H 

i 



H 



-fCHa-C^\- -fCH 2 -C-A -f 



CH 3 



CO^CHa 



H 

i 

CONHCHgOCHa 



CH 2 
6 

o-M-o 

OCH3 

H 



0' 

MH 
N 



H 

C 

CO2H 



H 

CH 2 -C-\ 



CO^CHaCHaCH -CH 2 



-[c^-c-)- 



COjjCHgCHaOH 



H3C0Q-C c-<_) 
[0036] ^Bj£OKStlS5ihffiffliffl«!feco®^-C$> 

[0037] jjEiftjj^o^^fits, ffiffl-rs^m^ 
sa*. nm^mt vx. it 1000-100000 

0, #£L<«i2000~300000. $£tiJ£U 
<«300 0~2 000 0 0T'$>&. 
[0038] *&^SUiffifriUgffl;fflj£!85»i. 

[0039] ±M?£fr=Fim<Dmfflt LXteMtH. 



rj^m&mimt-fcis,! (cmcuus) ^. mm 

{£. C . I. Disperse Yellow 1, 
3. 4, 5, 7, 8, 13. 23, 31, 49, 50, 
51, 54, 60, 64, 66. 68. 79, 82, 8 
8, 90. 93. 102. 1 14RXS1 2 4. C. I. 
Desperse Orange 1, 5, 13. 2 
5. 29, 30, 31, 44, 57, 7 2&IX7 3. 
C. I. Disperse Red 1,5,7.1 
3. 1 7. 19. 43, 50, 54, 58, 65. 7 

2, 73, 88, 117, 137, 143, 199&tf 
210. C. I. Disperse Violet 4 

3. C. I. Disperse Blue 96. C. 
I. Fluorescent Brightening 
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Agent 112, 1 3 5S.I/1 6 3 . C . I. S 
o 1 v e n t O r e ng e 2RX/4 5, C. I. Sol 
vent Red 1, 3. 8. 23. 24, 25. 2 
7X1*49, C. I. Pigment Green 1 
0, C. I. Pigment Brown 

L . 3 OSa&JaT, ft t L < <i 2 0M*J2Tr"*>W& 
[0040] J^B^M.. SKfctlHil'S'Xb 

stfev^i/^ h^iosiu^vu dtc-rs^^aw 

y, ^f^t'-;P?ooi/5y, yf;Py'7X^; 
xh*yy?y. y^l^'y H^S^y. ^yf-/Pb* 
^y^;Wy*y7-»fy, N, N' -b'X (hU^f-^ 

yy) ^wt\ ^yf-zn-yy^/i^y^rsy. m» 

y f-/Vy 'J /M 5 ^/-^(Oy^fva, b*x/l^ h y 
?on>'5y > r — 7oo:robVkhyy h^ys^ 
y. r-7S/7Dt;H^'jxhJfyy7X r-^U 
yK^yrob/Phyy h^yy^y^co^yll. < 

/k 4 8*V-/k 2-^/W7h'vyX'( S^V- 
/k 2-y/kfr:rt^yXf-TV'-/k 2—*MH7'h 

r m s yv-tv , y r j- t y s is ym^w.mmik 

1, l-y7f^l/7. 1. 
C 0 0 4 1 ] £ft *^BJOR*ffi»itJK 

ffl»«^ia3tS'j^T'fei»±fe«^H 1 1 o om&mz 

[0042] *^BJT'«i. KltRfrihffiffla^^tc^ h 0 
x-y3:x3k^ffitt£Sfcfa±3-e£SW-C. #BvS 

Hfttysr^yx^yy^y/ux-x/k ;*y;t*yx 

fl/yxf7 , J/l'X-f^. dfU^^xf-Wy-fe^/l' 
x— f/k tfy^yxf-yytfW/Px— x/l^>;K 
yit^yx^yvr^^x-x/WS. ^'j^yx?- 
yy;t ? 1-iuyx.s ->wx— -f/k 
y-/P7xy -;ux-x;i^<o^ y y x^- y y r ;w 
^ry/i/x-T-zi^ jKy^yx^-yy • 
y7otuy/D7^a^J v-S. y^yty? 
■>y— k y/ub** y^y-K/p* 7— k yyubyyt 

y^f7l/-h, y/Pb'y y^y^yx-k y^b*? 



yhy^yx-k y^t'?yf'jxf7i/-b^)y 
/i-b'^yBgfiS&xxx/t^I. stfy^yxf-yyy/t-b" 
yy^y^y-k sKy^yxf-yyy/Mi'^y* 
y-K/kS-f-k ^ij^yxfi/yy^t'^yt/x 
f7u-h, ^ysfdfv-x^-u^y^b'^y hy^ri^x 
-K ^yjfdfyx^ix-^yypb'^ybyxf-rw- h 
y yx-?-y y y /pb'y ylilfc&xxT^HI^ 
coy -*>%3mte&m. h -yrE f 3 0 1 , ef 

303, EF352 ($P&'ffl<ffcj£ (AO 88) . ^#77 
7?F171, F 1 7 3 (*B=M y^f (80 SS) . 7 
D7-KFC430, FC4 3 1 (ttSX'J-XA 
(80 SS) . 7tt^-KAG7 10, t-7DyS- 
382, SC101, SC102, SC103, SCI 
04. SCI 0 5, SCI 06 (MW? (80 SS) 

7*y*3HHB8Stt«. ^/^y^Ddf-^y^yv-KP 

34 1 («iS^X^ (80 SS) WJ;HMtl,< 
li^^? , J/H^«)l^ l J7D-No. 7 5. N 
o. 9 5 (S^rMg-fk^xiK (80 SS) ^Sr*{f Si 

lOOSMUSfcO* ilfg. 2**SU2Tr\ »*L<li 
[0043] i^^>^-5f]BvSeS«J{±#MT^jDL-C l> X 

[0044] *minBam±mmmf%®zmmzit& 

mit LXli. xfuy/ij =J-/l^eyy?-/Ux-f- 
;k xf i/y/ij a-;«yxf ;n-f /l', y-?-/Hr 
ny^77-bf-N, xf/^ny^77-tf-K y* 
xf - i/y/ij3 -/ve y y ?-/kx—f7k y'xf- 
'Jn-M/xf/H- x/k rnti/y/'ja-zM 
fvlx— • f /1^7-bf- h . 7n b° y y 7 y 3 — ;P7°o b* 
^x—rA-T-feT— K h/i^xy, =*yyy. y^x 
f/^hv, y^o^y^yy, y^o^fyy, 2 
-bHo^>-rob-Ji-yKx^;P. 2-bHadfv— 2 
-y^7*objryl?xf-;K xh^dfKgEx^;K b 
H n v-l^Kxf-^, 2-bKndr^— 3— y ^JVV9 

yRy-?-^. 3-y h^v-rob-^ysty^. 3— y 

hdf^7*nbJi-yS!x-^;K 3-xbdf ^TDbTj-yB? 
x?-/k 3-xb^f^yob^yg?yf-;K b^b'ye 
yf-/K b;Pb*y®!x^-;K ititx^k 

M/1/A7SK, N. N-y^fyWA7SK. N- 
yf-/Ur-fehT5 h\ N. N-y^f^7-th7$K, 

N-y-f-;utrny Ky. s/y^x^^v-H, ^yy 
[0045] dix^o^ra^tfc^yo^yyyy, y 
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?o^#-9V>\ 3-y Y*is7n\Z*yW.*1-)V, 3 
-X h 3f 1ST u b* y&m-)VtfV ^'X l- i: <?M ^ ^ - 

[0046} *»JIfc*iVvc . Ktt&i±®cr>±lzW}tfiti 
X)V* >-g?xxxA-«>£>&l> tifimu itx h . 

#151 L X V : Jx h <DT)Vi) >j mM&$&±.&z-ttz 
wem+hw yr-tmizx vftMLxuvx hor 

WSSSk U i?x V ifih *) Mt « m±'\> 
hOX^^aSFHi-620BC. ARCH-2^ 

[0047] mmdjmm&faz&m i 

tzxisw?* v v isx bfm^mmmt lx , 

com-T^ym. S>xf-;UT5>\ y-n-rfyl'Ti 

^omrrsys. h 'jxf-/PTsy, ^^i/xf- 
;ur$ i^co^Hrs ym. ^f^x^y-^7S 
h'jx^y-;prs>^<OT/U3-;Prs>'^ f- 

yt^wt fd^f. a o ymwrntsmTy^-Ty 

Aig x bo-/K b^y ^'y^fltfTSvS. IPtf)T 
[0 0 48] ci^f>^«?sco*-c»^L<J±igEgTy 

AbFo^xF. 3'jyt'fe4. 
[00493 ±IBRItR&ihKfflfflfife!|?S^»®*«lHlK^ 

iti/v^y&m. tijxwts.. i Tomtm<mmmsL 

LxmMffi±mmm8to£mtZitBU!im 
ihjssrf^js-rs. zzx\ RmmikM^mmtLxit 

0. 0 1-3. Oumtf&tUK ZtzWtt&^-ft 
1/028 0—2 5 01CT'1~1 204fflX'$> 

o mizzis isxhtrnhzttfTZz. iZmiz&txm 

3fe^6nf^ (PEB:PostExposure Bak 
e ) ZftoZti>X'Z&. 



[00 50] 

4. 4' - h'^ ( y'lf /k7 S y ) x y y 3 

2. 4g^^/-/H6 0mH«§ttt« bF 
v)VT 5 ^&ga& 2 0 g £8sSd t *: . *BHfc->- F 'J 
^A;*^ (TKK-ffc^h'J^Al 8g^IS*5 0ml 
tci§fl?> £a§TL*:&. 3i«fHlngaiSrFRlES-fr^. 
WM®Z%m*4 0 0ml &»L«ftBt^^ B H B 2rriS 
&J:9l!|JKLfe. W&9 1% 

JJ3K5A6. 8g£N, N-^fM/U75K30 
m l ?o;Mf;Wfl/y3. lg^ 

maLti®. -^FLOA* F*>-F2 8%?gig2. 9s 
SriffFL*:. 5 0«CT'4B^RJE$-£*:&. SiS*5 0 

miUix? s-fr-Mzxm&ikvt:. urn 6 3%. a 

max34 1 nm (pt^y— ;U) 
[005 1] -kf&m2 

4, 4' ->?bHodf^'<.>'y'7xy>'2 1 . 4g^ 
*/-/H 6 0ml (Cjffiff^-^tt. t h'nJf^/PTS 

ytgm&2 o g 2r j^ini L?t . Tmit-r v o v A*jg?g 

(^K^hU^AlSg^^STKSOmlC^) ^ 
SITLfca. 3i«f@iJDSB18STKl5$^. SJErfgl;^ 
®*4 0 0ml 5r^Jp t^fjii UfclSil^J^t J: *) HJJR 
U^r. IR*7 2% 

±iee 8 B H 6. 8g£N. N-y^f/l-*;^7SK3 0 

m i tzmmzttm^ ?u>v**f-ivx*i-\sy3. 1 g$r 

SHinLfcflL th'J7^ hdfv-H28%^2. 9g 
SrjSTL^!. 5 0-CT'4^raSJB$^^ ^S*5 0 

m i £gs&DU wmtfc«is**«aK:J:o««>fc. a 

ttJWix^y-;i<-*|CT?ftSALfe. JR^6 3%. A 
max321nm 
[005 2] ^m\3 

2, 4-iSx.f-;u-9H-i-tty-y7-y-9-*y2 

7. 0 g5r^ ?/-/l'2 4 Om l fci. b K 

a*istUT$yi£mt&6. 9g£$araL*:. *S!^h 
l»>7A^?K (^-fc^HJ^^g^STfOOml 
SriTFL^^. 3«BDDfseiSrFRf5$-lt7t:. 
KI5?K^®*4 0 0ml SrSsflD L^f Jfl L^fiA^^i 

±l^ B a B6 . 8g$-N, N-^f/U*;^7SH30 
ml«Jtt». ^D/^^Xf-UV-3. lg?: 
^IDL^. ^-M»^A^h^f^H28%^?g2. 9g 
ZmTLtc. 5 0X:T-4^raRJE$-«:m, ^S*5 0 

m i 2t^sdl. *fajL^a^A$-^jaci *)M&>tc. a 

e B B 8<ix^y-^-*tcT?I^AL^:. JR^7 1%. 
[0053] £-{£094 

N-yfvt— 9-T? 'J h*>-2 1 . OgS:;*:?^-/^ 
4 0ml lzmmZittc&. b Ko^iUTS ^filt^ 
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6 . 9 stmntiz. *R<fc-M- 'J *>A*i§& <*IHfc 
1- hU^A4g$r^®*3 0ml(c^P) 5rJ8TL*: 

3B*BtWHflKrFR«*«fc. Ri57£fciiSS*4 0 
0m 1 Sr»L«fffiL^M^^r^cJ: DEUEL*. UK 
^47% 

_Lfe*£ H |6. 8g^N, N-^fA**A75F30 
m H=?gS$-*Jt^ ^Q^^Xf-W>3. lg£ 
gS&nLfctfc. ^hU^A^h=3f^F28%^?g2. 9g 
SrfiSTUi. 5 0X:T'4l$fBlRJE$tf7tf&, g£S*5 0 
m 1 £S$flnL. WffibfcWttftfcS'afc: J: ffl 

[00 54] ^ffU5 

W V^/kx—f^ 0. 0g^^/-;H6 
0 m 1 t H a* 5^7 S VJSigJg 2 0 

g fcSiiiU:. #lMfrf- b 'J h U 

8g£li®*5 0m 1 Cggf) SrjgTUiGL 3 

i^airafBiBrrKses^:. Ri5?g^s*4 oomi 

Sr^&D L«f EH Lfc*Si&£$FiSfc J: *) 0JR Ui. JR^4 3 
?»". ±EBft6. 8g£N. N-y^fW^A7S F 
3 0ml tc*W3-*fctt, ?n;KM«-/Ufi/y 
3. 6gSrmSDL^f*. th'J^ h*^h'28%)g 
&2. 9g£?&TL*:. 5X:T'6l$[iKejE§-tf:rt:f£* IS 
®*5 Om 1 £SsiiiU tffajLfcffii&fliSrr&KJ: 

8%. 

[0055] is&me 

)VT7 X ))VT 5F2g£rDMF60g 
Kim* 6 5-CKiDigU ITOcRi£384>£M3g£ 3 0 
4Wrt»Ufc. fi-^Sip^lfcL'CV-6 5 (W*f«^ 
(ft) Sift) 5 0mgSr2^ri:K3ill^&nt^. 
RJEfcttjltiS* 1 i wzmt-tz Zbbz£ 0©*t LT 

JX^W^J^flClcTMft^^Fiti? 4 0 

[00 56] £-f£W 

±ie^092T'#^>iTJt ; eyv-l 2g. *+A>*99 
y t- 5 g i: N -f-o-^T ? y >U7 5 K 3 g £ D 
MF 6 Ogfcjgg? RJ£^£6 5*Ct;:iltSU 

msceasg* iz mm &3om^ . m-smm t 

LTV-65 <ftfti&$IS (80 S?,ft) 50mg£2B*F§J 

ztiz3®mnLtz. msmnmsAii iwzmctz 

pc#ifr£fi~>rt:fcc:^ gm^yx^^yM»(cT« 

fi 3 F^^H L S{±2 0 5 0 OTfe^Tt. 
[0057] -£{£098 

y l^-FSgtN-^f-n-^T^y^TS F3g£D 
MF 6 OgK^fg R|CjSS:6 5X:tcMSL. 



LTV-6 5 (fD3mi (I*) KA) 5 0mg$r2I^S 
Ztlz3®mnLfi:. RiEHrtilge* 1 
ifc{c«tO©f*tLTIlIJRt^:. #^»fi*:#yv-<r>G 
PC^S-ffo^tC:^. RflbKy^f-l'^JMWcT* 
MT^^H 1 *ti2 0 5 0 OX'b^tz. 
[0 0 58] -£>$M9 

±Si&jm4X''i%t>titeJi- 1 2 g , t 

??yk-F5gfcN-.*^o--/l/7:?y/l'T$ K3g 

^?y-;H2 0gt«tfcg. £JEig£r6 5-c 
tcjnau mmz5u&m<i>i,zmm£3oft%wLtz. m 
^mttmbixv-6 5 (m^mm m> ka) 50m 

g£2B#|grfc£3|I]852lDL*:. B£6$0. 1 gSrSsinL 
S&T^fSWiffL*:. £J£%{±3S@* 1 1WZ 

-r-oGPc^^itoTtt::^. wmtVA+isyWi 
mzxm&^^^&ae oooti.^. 

[0059] 1 o 

■&tftM5X''i%t>tlfz : ZS-?-l2g. T9Vn-Y»)V 
5 g i i/7-fe h 'J ;l^T S K 3 g S:^ ^ y-;H 2 

ogtciBWiSHtfcflL r*5?££6 5x:wnau mmz 

-6 5 (fOftSfclg (») SA) 5 0mg5-2^|5jri:^ 

3®maLtz. f;»:*/^';y*ijg4gi;fh7^ 
f^Tyt-^At KD*3'K4 gSrtt&DL^tt. 4B# 
HMffUfc. ®OWi»SMcl l Wzmfct&ZblzX 
ySMfrfcLTHJJKL*:. #£ft*;tfyv-coGPC#«r 

^4Ji4 0 0 0T&ofc. 

[0060] Jt^U ko^-^; l 
4' - (3-^f-;P-4-^h^^v-y-f ; e-f;i') 7i-;i- 

;H^^y^^';W9gSrDMF6 0 gfcSSS*^. R 
^S?gS: 6 5 ttB L , PBttc^fESg^fc^SS: 3 0# 
=5r*«t^. *-^P^ttTV-6 5 (W3fe^5l(») 
SA) 5 0ms^2^m^bl l z3mmaLtz. RfiMH 
M&*1 lfpizmtti>ZbizXOm»bLXSVRL 
!t. ff/i>ix^yv-coGPC^*f$rff^)tkC:^, ^ 
y u y^fict T Si^^fiti 9 0 0 0 X'h 

[006 1] OMmicr^^. 

9-hKodf^^-;l/T>'h7-b>'2 08g, h'JXf- 
^75V1 0 1 gt/W Hodfy^l g^DMFl IIC 

mmztt. zzizt&fcr? vn4 /u9 o gZRiiMm 

^3 0-C2r@i.^V>«J: o izLX 2^ra* > <tTjSTL 
fc. SS*2 1 ZffiJOL. tiTXLtzWiiih£v s mz£r) 

75%. #^>iiJtT^y^y-7-7gi:^^r^y 

l^-hl 2gSrDMF6 0g(C}§^$-l«:m. 

^. m^mttmtLxv-e5 (w&m m) m&) 
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5 0mg£2i$igrfci;:3i5]aan]L*:. surname 
*i i #izmm-&ztiz£K>®#tLxmw.Lfi:. m 
^»ii3t!K'jv-coGPc^-$f^-o^i:c:'*>. mmxv 
^isymmzxnm&stftTmtA o o o-caofc. 

[0062] 

^095-8Ti#^^HMfc^«l 0 g£:r 
xhdf ^xf-;Wc&fl¥$-ttl 0%jg?Si: Lfc&. 7LS 
0. 1 OwmOf 7ay»S^D7.f;^-$'ffloT? 

hri^-hx-ei 7ox;3#0M&u KStfiSiUK^ 

A Ltl . ±ER» B&jU&!>flUKi£T 0 . 1 7 jtx m IC * 

[0063] f»fefutR«f|»jhJftJit:*S^E7 tbUy 
XhfcLTFHi -620BC (7yAyhxl/^hn 

N8J50. 85/zm) . ffi/h£U0S%Ka 
(He) SSNSR-2 00 5 i 9C) fcJ8V*BfcLfc|*. 
2. 3&%0)*rYyX*f-A>T> : Z-*?JxtYu**sY*. 





3 6 5 a* 


JUMl 


4. 8 2 4 
3.984 



[0066] mmw2 

10.11 TH^iKU v- 1 0 g SrTob-^->-i? 
0. 1 0/im£Df7nyl* ?D7 ^yl/^-5:fflutf 

£. ^±Jifc!iS0!12<7)gJtR&±ffifflfflm^tc{i. S^Sli: 
L/C. ^#1Mh*S'.XfvkX?S:'3gS:«ailL;fc. 
[0067] »:v^Ti<OR«l»jlJl*U^ McflUtr 

[0068] ^^^KWR&ihBLhfcK r Fx* S/v- 
V— if— mtfifMy* M'> ? Xhi:LTARCH-2 
(7yV\yMl/?hDa?W/ay- (HO $g 

a> *»sufca (iwo. 85^). m-^mmit 

US (-3V (80 gNSR-2 00 5 i 9C) S-fflV^ 

«*Lfc«. ^3fe&tet ur. 1 1 ot:t6 ofusi 



^ttSriS^/S. *Jt3 6 5 nm«0M©*^t H7-fX 7 
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(54) COMPOSITION FOR BOTTOM ANTI-REFLECTIVE COATING 

(57)Abstract: f\ 

PROBLEM TO BE SOLVED: To obtain a composition capable of "T lK ^|T , 

providing bottom anti-reflective coating high in reflective light n 

effect, free from diffusing material into a resist in heat drying r^P 1 ^^— 

and having large dry etching rate compared with the resist, by 

including a specific light absorbing agent component. ; , 

SOLUTION: This composition comprises a polymer having a ' • 

recurring unit selected from among formula I to III [R is H, a 1- Y 

20C alkyl, etc.; R2 and R3 are each H, SH, etc.; X is a divalent irWf ^p"* i - 

group; P1 and P2 are each a 5-1 4C aromatic group; Y1 and Y2 

are each an electron-donating group or a halogen; (m) and (n) 

are each 0-3; Q is oxygen atom, CO, etc.] as a light absorbing 

agent. The polymer comprises preferably >10wt.% unit I and 2- \ 

50wt.% recurring unit of formula IV (R7 is H, cyano, etc.; A is an $ 

organic functional group having CH20H, CH20COCH3, etc., at '"^V^C^^** 

the end). The weight-average molecular weight of the polymer 3 

is preferably 3,000 to 200,000. The composition can, as 

necessary, be compounded with other light-absorbing agent, an # 
adhesive acid and a surfactant. -f ^ 1 
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? NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The constituent for antireflection films characterized by including the macromolecule which 
makes a constituent a kind of repeat [ at least ] unit (a) chosen from the group which consists of a repeat unit 
expressed with the following general formula (1), (2), and (3) as an extinction agent component. 
[Formula 1] 

R 1 R l 
-^CH 2 -C-)- -<CH 2 -C^- 
X X 
N N R 2 

(Y^P 1 - C -P 2 — (Y 2 ) n (Y^P 1 - C - C - P 2 



(1) (2) 



R 3 



R 1 

^CH 2 -C-)~ 



X 
I 

N 
II 

Q 

(3) 



(Rl expresses a hydrogen atom, the alkyl group of carbon numbers 1-20, a halogen atom, or a cyano group 
among the above-mentioned formula. ;R2 and R3) SH is expressed and;X expresses a divalent radical, the 
same — or — differing — a hydrogen atom, the hydrocarbon group of carbon numbers 1-20, the alkoxy group 
of carbon numbers 1-6, -OH, or -;P1 and P2 Or it differs and the aromatic series radical of carbon numbers 
5-14 is expressed, the same — ;Y1 and Y2 the same — or ~ differing — an electron releasing group and a 
halogen atom — expressing — ; — m and n Differ, express the integer of 0-3, and the same or when m and n 
are 2 or 3 respectively, two or more Yl and Y2 respectively the same — or you may differ and;Q expresses 
an oxygen atom, -CO-, a sulfur atom, -NR'- (it is here and R ! expresses a hydrogen atom or the alkyl group 
of carbon numbers 1 -20), single bond, or an alkylene group. 

[Claim 2] the constituent for antireflection films according to claim 1 whose Y is -OH, -OR4, -NR five R6, 
or -SR4 in the above-mentioned general formula (1), (2), and (3) (here, R4 expresses the hydrocarbon group 
of carbon numbers 1 -20, and;R5 and R6 are the same — or it differs and a hydrogen atom and the 
hydrocarbon group of carbon numbers 1-20 are expressed). 

[Claim 3] The constituent for antireflection films according to claim 1 or 2 with which the above-mentioned 
macromolecule as an extinction agent contains the repeat unit expressed with 1 0 % of the weight or more 
and the following general formula (4) in a repeat unit (a) 2 % of the weight to 50% of the weight. 
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[Formula 2] 
R 7 

-^CHa-f)- (4) 
A 

(R7 expresses a hydrogen atom, the alkyl group of carbon numbers 1 -20, a halogen atom, and a cyano group 
among the above-mentioned formula, and A expresses with an end the organic functional group which has 
the radical shown by -CH20H, -CH20R8, or -CH20COCH3.) Here, R8 expresses the hydrocarbon group 
of carbon numbers 1 -20. 

[Claim 4] The constituent for antireflection films according to claim 3 which is the organic functional group 
which A of the above-mentioned general formula (4) makes formalin react to the radical shown by - 
CONHCH20H, -CONHCH20CH3, -C6H4CH20H, -C6H4CH20CH3, or -CONHC(CH3)2CH2COCH3, 
and generates. 

[Claim 5] The constituent for antireflection films according to claim 3 or 4 with which the above-mentioned 
macromolecule as an extinction agent contains the repeat unit expressed with 10 % of the weight or more 
and the following general formula (5) in a repeat unit (a) 2 % of the weight to 30% of the weight. 
[Formula 3] 
R 7 

-^CH 2 -C-^- (5] 
D 

(R7 is synonymous with R7 of the above-mentioned general formula (4) among the above-mentioned 
general formula (5), and D expresses with an end the organic functional group which has an epoxy group.) 
[Claim 6] The formation approach of the resist pattern characterized by using the constituent for 
antireflection film of a publication for either of above-mentioned claims 1-5. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the resist pattern formation approach using the constituent 
and it which can give the antireflection film effective in reduction of the bad influence by the reflection from 
a substrate substrate in the lithography process which uses various radiations. 
[0002] 

[Description of the Prior Art] A photoresist is applied to the thickness of 0.5-2 micrometers by the spin 
applying method or the roller-coating cloth method on substrates, such as a semi-conductor wafer, glass, a 
ceramic, or a metal. Then, it heats and dries, through an exposure mask, a circuit pattern etc. is twisted in 
radiations, such as ultraviolet rays, and it can be burned, after giving BEKU after exposure as occasion 
demands, negatives are developed, and an image is formed. By furthermore etching this image as a mask, 
the shape of a pattern is processible on a substrate. There are manufacture of the circuit boards, such as 
semi-conductor production processes, such as IC, liquid crystal, and a thermal head, other photofabrication 
processes, etc. in a typical applicable field. 

[0003] In micro processing of the semi-conductor using a photoresist, prevention of the light reflex from a 
substrate side is becoming an important problem with detailed-izing of a dimension. Although the 
photoresist containing an extinction agent had been conventionally used for this purpose, there was a trouble 
of spoiling resolution. Then, the method of preparing an antireflection film (Bottom Anti-Reflective 
Coating, BARC) between a photoresist and a substrate has come to be examined widely. As antireflection 
film, inorganic membrane types, such as titanium, a titanium dioxide, titanium nitride, chromic oxide, 
carbon, and alpha-silicon, and the organic membrane type which consists of an extinction agent and a 
polymer ingredient are known. To the former needing a facility of a vacuum evaporation system, a CVD 
system, a sputtering system, etc. for film formation, the latter is made advantageous at the point which does 
not need a special facility, and much examination is performed. For example, the condensation product of a 
diphenylamine derivative given in JP,7-6961 1,B, and formaldehyde denaturation melamine resin, The mist 
which consists of alkaline soluble resin and an extinction agent, the thing which consists of a maleic- 
anhydride copolymer given in a U.S. Pat. No. 5294680 specification, and a reactant of a diamine mold 
extinction agent, The thing containing a resin binder given in JP,6-1 18631, A, and a methylol melamine 
system heat cross linking agent, What consists of acrylic resin which has a carboxylic-acid radical, an epoxy 
group, and an extinction radical given in JP,6-1 18656,A in the same intramolecular, What consists of a 
methylol melamine given in JP,8-871 15,A and a benzophenone system extinction agent, the thing which 
added the low-molecular extinction agent to polyvinyl alcohol resin given in JP,8- 179509, A are mentioned. 
[0004] As physical properties desired as a charge of organic system antireflection film material, it has a big 
absorbance to a radiation, There is no low-molecular diffusion object from the constituent for antireflection 
film to the inside of a finishing resist at the time of insoluble (INTAMIKISHINGU with a resist layer should 
not happen) to a resist solvent, spreading, or stoving, Compared with a resist, it may have a big dry etching 
rate, and they are indicated by for example, Proc.SPIE, Vol.2195, and 225-229 (1994). 
[0005] However, a compound given in the above-mentioned patent official report etc. does not fill these the 
demands of all, and the amelioration was desired. A charge of antireflection film material it is easy to take 
that it can etch sufficiently quickly about a dry etching rate as compared with a resist especially, i.e., etch 
selectivity, was desired. 
[0006] 

[Problem(s) to be Solved by the Invention] The reflected light prevention effectiveness is high, 
INTAMIKISHINGU with a resist layer does not happen, and the purpose of this invention does not have a 
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diffusion object to the inside of a resist at the time of stoving, and is to offer the constituent for antireflection 
films which can give the antireflection film which has a big dry etching rate compared with a resist. Other 
purposes of this invention are to offer the formation approach of a resist pattern of having used the above- 
mentioned constituent for antireflection film. 
[0007] 

[Means for Solving the Problem] The above-mentioned purpose and advantage of this invention are attained 
by the formation approach of the resist pattern using the constituent for antireflection film and this 
constituent for antireflection film which are characterized by including the macromolecule which makes a 
constituent a kind of repeat [ at least ] unit (a) chosen from the group which consists of a repeat unit 
expressed with the following general formula (1), (2), and (3) as an extinction agent component. 
[0008] 
[Formula 4] 

R 1 R 1 

-£CH 2 -C-)- -^CH 2 -C-V 

X X 
l i 

N N R 2 

(y^p 1 - c -p 2 — ev 2 ) n (y V-p 1 " C - C - P 2 



(1) (2) 



R 1 



R 3 



I 

N 
II 

Q 

(3) 

[0009] (Rl expresses a hydrogen atom, the alkyl group of carbon numbers 1-20, a halogen atom, or a cyano 
group among the above-mentioned formula. ;R2 and R3) SH is expressed and;X expresses a divalent radical, 
the same — or — differing — a hydrogen atom, the hydrocarbon group of carbon numbers 1-20, the alkoxy 
group of carbon numbers 1-6, -OH, or -;P1 and P2 Or it differs and die aromatic series radical of carbon 
numbers 5-14 is expressed, the same — ;Y1 and Y2 the same — or — differing — an electron releasing group 
and a halogen atom atom — expressing — ; — m and n Differ, express the integer of 0-3, and the same or 
when m and n are 2 or 3 respectively, two or more Yl and Y2 respectively the same — or you may differ 
and;Q expresses an oxygen atom, -CO-, a sulfur atom, -NR'- (it is here and R f expresses a hydrogen atom or 
the alkyl group of carbon numbers 1 -20), single bond, or an alkylene group. 

[0010] In the desirable mode of the constituent for antireflection films of this invention, the above- 
mentioned macromolecule which is the extinction agent component of that contains the above-mentioned 
repeat unit (a) 1 0% of the weight or more, and contains the repeat unit more preferably expressed further 
with the following general formula (4) 2 % of the weight to 50% of the weight. 
[0011] 
[Formula 5] 
R 7 

-^CH 2 -C-^- (4) 
A 

[0012] (R7 expresses a hydrogen atom, the alkyl group of carbon numbers 1-20, a halogen atom, or a cyano 
group among the above-mentioned formula, and A expresses with an end the organic functional group 
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which has the radical shown by -CH20H, -CH20R4, or -CH20COCH3.) Here, R4 is the hydrocarbon 
group of carbon numbers 1-20. 

[0013] Furthermore, in another desirable mode of the constituent for antireflection films of this invention, 
the above-mentioned macromolecule which is the extinction agent component of that contains the repeat 
unit expressed with 10 % of the weight or more and the following general formula (5) in a repeat unit (a) 2 
% of the weight to 30% of the weight 
[0014] 
[Formula 6] 
R 7 

-(cH 2 -(f4- (5) 
D 

[0015] (R7 is synonymous with R7 of the above-mentioned general formula (4) among the above-mentioned 
general formula (5), and D expresses with an end the organic functional group which has an epoxy group.) 
[0016] The macromolecule which makes a constituent the repeat unit (a) which is the extinction agent 
component of the constituent for antireflection films of this invention Since the extinction section has 
connected with the giant-molecule side chain, there is no diffusion object to the inside of a resist at the time 
of stoving. Moreover, since the content (weight fraction) of carbocyclic ring, such as a ring which the 
reflected light prevention effectiveness is high, and is contained in the extinction section since it has the 
sufficiently big absorbancy index, is small, even if the extinction section makes [ many ] the addition of the 
extinction section in order to raise an absorbance further, there are few falls of a dry etching rate. Hereafter, 
although this invention is explained in full detail, thereby, other purposes and advantages of this invention 
will become clear. 
[0017] 

[Embodiment of the Invention] Rl of the above-mentioned general formula (1) showing the repeat unit (a) 
of the macromolecule which is the extinction agent component of the constituent for antireflection films of 
this invention, (2), and (3) expresses the alkyl group or halogen atom of a hydrogen atom and carbon 
numbers 1-20, expresses a hydrogen atom, a methyl group, a chlorine atom, a bromine atom, or a cyano 
group preferably, and is a hydrogen atom or a methyl group still more preferably. R2 and R3 are the same - 
or it differs, a hydrogen atom, the hydrocarbon group (the hydrocarbon group may be permuted by the 
halogen atom or - OH radical) of carbon numbers 1-20, the alkoxy group of carbon numbers 1-6, -OH, or - 
SH is expressed, and they are the hydrocarbon group of carbon numbers 1-6, the alkoxy group of carbon 
numbers 1-4, and - OH radical preferably. As a desirable example of the above R2 and R3, a methyl group, 
an ethyl group, n-propyl group, i-propyl group, n-butyl, i-butyl, t-butyl, n-pentyl radical, n-hexyl group, a 
cyclohexyl radical, n-octyl radical, A 2-ethylhexyl radical, n-nonyl radical, n-decyl group, n-lauryl radical, 
From a viewpoint in which n-stearyl radical can be mentioned and a dry etching rate is not reduced to a 
methyl group An ethyl group, n-propyl group, i-propyl group, n-butyl, i-butyl, Hydrocarbon-group [ of the 
non-annular carbon numbers 1-6, such as t-butyl, n-pentyl radical and n-hexyl group, ], 2-hydroxyethyl 
radical, allyl group, 2, 3-dichloro propyl group, 2, and 3-dibromopropyl radical can be mentioned especially 
preferably. 

[0018] X expresses a divalent connection radical and is single bond, the alkyl ene group of carbon numbers 
1-6, the arylene radical of carbon numbers 6-14, or the aralkylene group of carbon numbers 7-15 preferably. 
The divalent radical which at least one radical chosen as ones of these radicals from -O-, -CO-, -NH-, -C02- 
, -CONH-, and -S02- connects, and is formed is also still more desirable. Following ** can be mentioned as 
a desirable example. 

- C6H4-CH2-0-C6H4-S03 - C6H4-CH2-NH--C6H4-S02 NH-CONH-C6H4-CH2-0-CONH-C6H4- 
S03 - CONH-C6H4-CH2-NH— CONH - C6H4-SON2 NH-COO-C6H4-CH2-0-COO-C6H4-S03 - 
COO-C6H4-CH2-NH-COO-C6H4-S02 NH-C02CH2CH2CH(OH) CH2O-[0019] PI and P2 are the same 

— or it differs and is the aromatic series radical of carbon numbers 5-14. This aromatic series radical can 
contain a hetero atom in the ring. And this aromatic series radical makes a basic frame the ring which 
includes the hetero ring of five to 14 membered-ring preferably. As an example of this ring, the hetero ring 
which has oxygen, such as hydrocarbon system ring; thiophene rings, such as the benzene ring, a 
naphthalene ring, an anthracene ring, and a phenanthrene ring, a furan ring, a pyrrole ring, an imidazoyl 
ring, an iso thiazoyl ring, a PIRAZOIRU ring, an iso KJSAZOIRU ring, the Indore ring, and an indazole 
ring, nitrogen, and a sulfur atom in endocyclic is mentioned. In the case of a hetero ring, what contains 
sulfur atoms, such as a thiophene ring, from a viewpoint which can gather a film refractive index is 
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desirable. Especially desirable aromatic series radicals are a phenylene group, a naphthylene radical, and an 
anthrylene radical. 

[0020] Yl and Y2 are the same — or it differs and an electron releasing group and a halogen atom (for 
example, a chlorine atom, a bromine atom, iodine atom) are expressed. Hammett's substituent constant 
sigmap is the radical which shows a negative value, and electron releasing groups are -OH, -OR4, -SR4, and 
-NR five R6 preferably. Here, R4 is the hydrocarbon group of carbon numbers 1-20, and may be permuted 
by a halogen atom or -OH. R5 and R6 are the same ~ or it differs and a hydrogen atom or a carbon number 
is the hydrocarbon group of 1-20. Moreover, it may join together mutually through -O- and R5 and R6 may 
form cyclic structure including a nitrogen atom. As a desirable example of the above R4, a methyl group, an 
ethyl group, n-propyl group, i-propyl group, n-butyl, i-butyl, t-butyl, n-pentyl radical, n-hexyl group, a 
cyclohexyl radical, n-octyl radical, a 2-ethylhexyl radical, n-nonyl radical, n-decyl group, n-lauryl radical, 
and n-stearyl radical can be mentioned. The methyl group from a viewpoint in which a dry etching rate is 
not reduced, an ethyl group, n-propyl group, i-propyl group, n-butyl, i-butyl, t-butyl, n-pentyl radical, 
Hydrocarbon-group [ of the non-annular carbon numbers 1-6, such as n-hexyl group, ], 2 -hydroxy ethyl 
radical, allyl group, 2, 3-dichloro propyl group, 2, and 3-dibromopropyl radical can be mentioned especially 
preferably. 

[0021] As a desirable example of the above R5 and R6, a methyl group, an ethyl group, n-propyl group, i- 
propyl group, n-butyl, i-butyl, t-butyl, n-pentyl radical, n-hexyl group, a cyclohexyl radical, n-octyl radical, 
A 2-ethylhexyl radical, n-nonyl radical, n-decyl group, n-lauryl radical, n-stearyl radical, an allyl group, etc. 
can be mentioned, and a methyl group, an ethyl group, n-propyl group, i-propyl group, n-butyl, i-butyl, and 
t-butyl are more desirable especially. Moreover, -NR six R7 is suitable also for what is a morpholino radical, 
m and n — the same or the case where it differs, and is the integer of 0-3, and m and n are each 2 or 3 — two 
or more Yl And Y2 each — the same — or you may differ. Q expresses an oxygen atom, -CO-, a sulfur atom, 
-NR'-, single bond, and an alkylene group. Here, above-mentioned R' is a hydrogen atom or the alkyl group 
of carbon numbers 1 -20. 

[0022] As for the above-mentioned macromolecule which is the extinction agent component of the 
constituent for antireflection films of this invention, it is desirable to contain the repeat unit expressed with 
the above-mentioned formula (4) and/or (5) in addition to a repeat unit (a). In these formulas, R7 expresses a 
hydrogen atom, a methyl group, a chlorine atom, a bromine atom, and a cyano group, and A expresses with 
an end the organic functional group which has the radical shown by -CH20H, -CH20R4, or - 
CH20COCH3. Here, R4 is the hydrocarbon group of carbon numbers 1-20, and the example about the 
hydrocarbon group [ in / in the example / Yl and Y2 of said general formula (1) - (3) ] of R4 may be applied 
as it is. The desirable example of A is an organic functional group which formalin is made to react to the 
radical shown by -CONHCH20H, -CONHCH20CH3, -C6H4CH20H, -C6H4CH20CH3, or -CONHC 
(CH3)2CH2COCH3, and is generated. B expresses with an end the organic functional group which has - 
C02H set, and is -C02H or -C6H4C02H preferably. D can express with an end the organic functional 
group which has an epoxy group, and can mention the following as a desirable example. 
[0023] 
[Formula 7] 

— O — CH 2 -CH-CH 2 — C02-CH2-CH--CH2 

O o 

-C0 2 -CH2CH2-C0 2 -CH 2 -CH— ChU 

[0024] Especially since the compound which could especially realize the big dry etching rate since the 
above-mentioned macromolecule containing the repeat unit which is the extinction agent component of the 
constituent for antireflection films of this invention, and which is express with general formula (1) - (3) had 
the absorbance high about the extinction nature machine contain in an antireflection film, and introduced the 
sulfur atom has a high refractive index and raises a membranous optical extinction coefficient, it is 
advantageous. 

[0025] Moreover, the macromolecule of this invention may copolymerize 2 - 30 % of the weight for the 
repeat unit expressed with the following general formula. 
[0026] 
[Formula 8] 
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r 

B 

[0027] (R7 is synonymous with R7 of the above-mentioned general formula (4) among a formula, and B 
expresses with an end the organic functional group which has -C02H set.) 

[0028] The above-mentioned macromolecule of this invention can be contained by copolymerizing the 
repeat unit which originates in the monomer of non-cross-linking in addition to the repeat unit expressed 
with general formula (1) - (5), and, thereby, can perform fine tuning of a dry etching rate, a reflection factor, 
etc. The following are mentioned as such a copolymerization monomer. For example, it is the compound 
which has one addition polymerization nature unsaturated bond chosen from an acrylic acid, a methacrylic 
acid, acrylic ester, acrylamides, methacrylic ester, methacrylamide, an allyl compound, vinyl ether, vinyl 
ester, styrene, and crotonic-acid ester. Specifically For example, acrylic ester, for example, alkyl (carbon 
number of alkyl group has desirable thing of 1-10) acrylate for example, a methyl acrylate, an ethyl acrylate, 
and acrylic-acid propyl — Acrylic-acid t-butyl, acrylic-acid amyl, acrylic-acid cyclohexyl, Acrylic-acid 
ethylhexyl, acrylic-acid octyl, acrylic-acid-t-octyl, Chlorethyl acrylate, 2-hydroxyethyl acrylate 2, 2- 
dimethyl hydroxypropyl acrylate, 5-hydroxy pentyl acrylate, trimethylol propane monoacrylate, 
Pentaerythritol monoacrylate, benzyl acrylate, methoxybenzyl acrylate, Aryl acrylate (for example, phenyl 
acrylate, hydroxyphenyl acrylate, etc.), such as furfuryl acrylate and tetrahydroforfuryl acrylate; 
[0029] Methacrylic ester, for example, alkyl (carbon number of alkyl group has desirable thing of 1-10) 
methacrylate for example, methyl methacrylate, ethyl methacrylate, and propyl methacrylate — Isopropyl 
methacrylate, t-butyl methacrylate, amyl methacrylate, Hexyl methacrylate, cyclohexyl methacrylate, benzyl 
methacrylate, KURORU benzyl methacrylate, octyl methacrylate, 2-hydroxyethyl methacrylate, 4-hydroxy 
butyl methacrylate, 5-hydroxy pentyl methacrylate, 2 and 2-dimethyl-3-hydroxypropyl methacrylate, 
trimethylol propane mono-methacrylate, Pentaerythritol mono-methacrylate, furfuryl methacrylate, Aryl 
methacrylate, such as tetrahydro furfuryl methacrylate for example, phenyl methacrylate and hydroxyphenyl 
methacrylate — Cresyl methacrylate, naphthyl methacrylate, etc.; acrylamides, for example, acrylamide, N- 
alkyl acrylamide (as an alkyl group), there are the thing of carbon numbers 1-10, for example, a methyl 
group, an ethyl group, a propyl group, butyl, t-butyl, a heptyl radical, an octyl radical, a cyclohexyl radical, 
benzyl, a hydroxyethyl radical, benzyl, etc. N-aryl acrylamide (as an aryl group) for example, there are a 
phenyl group, a tolyl group, a nitrophenyl group, a naphthyl group, a cyanophenyl radical, a hydroxyphenyl 
radical, a carboxyphenyl radical, etc. N and N-dialkyl acrylamide (as an alkyl group, there are the thing of 
carbon numbers 1-10, for example, a methyl group, an ethyl group, butyl, an isobutyl radical, an ethylhexyl 
radical, a cyclohexyl radical, etc.) N and N-aryl acrylamide (as an aryl group, there is a phenyl group etc., 
for example.) N-methyl-N-phenyl acrylamide, N-hydroxyethyl-N-methylacrylamide, N-2-acetamidoethyl- 
N-acetyl acrylamide etc.; methacrylamide, for example, methacrylamide, N-alkyl methacrylamide (as an 
alkyl group) there are the thing of carbon numbers 1-10, for example, a methyl group, an ethyl group, t- 
butyl, an ethylhexyl radical, a hydroxyethyl radical, a cyclohexyl radical, etc. N-aryl methacrylamide (as an 
aryl group, there are a phenyl group, a hydroxyphenyl radical, a carboxyphenyl radical, etc.) N and N- 
dialkyl methacrylamide (as an alkyl group) there are an ethyl group, a propyl group, butyl, etc. N and N- 
diaryl methacrylamide (there is a phenyl group etc. as an aryl group.) N-hydroxyethyl-N-methyl 
methacrylamide, N-methyl-N-phenyl methacrylamide, N-ethyl-N-phenyl methacrylamide etc.; An allyl 
compound For example, allyl ester, allyloxy ethanol (for example, an acetic-acid allyl compound, allyl 
caproate, a caprylic-acid allyl compound, a lauric-acid allyl compound, a palmitic-acid allyl compound, a 
stearin acid allyl compound, allyl benzoate, an acetoacetic-acid allyl compound, a lactic-acid allyl 
compound, etc.), etc.; 

[0030] vinyl ether (for example, hexyl vinyl ether — ), for example, alkyl vinyl ether Octyl vinyl ether, 
DESHIRU vinyl ether, ethylhexyl vinyl ether, Methoxy ethyl vinyl ether, ethoxyethyl vinyl ether, 
KURORU ethyl vinyl ether, The 1 -methyl -2, 2-dimethyl propyl vinyl ether, 2-ethyl butyl vinyl ether, 
Hydroxyethyl vinyl ether, diethylene-glycol vinyl ether, Dimethylaminoethyl vinyl ether, diethylamino ethyl 
vinyl ether, Butylamino ethyl vinyl ether, benzyl vinyl ether, tetrahydrofurfiiryl vinyl ether, etc., the vinyl 
aryl ether (for example, vinyl phenyl ether and the vinyl tolyl ether — ) Vinyl KURORU phenyl ether, vinyl - 
2, 4-dichloro phenyl ether, The vinyl naphthyl ether, the vinyl anthranil ether, etc.; Vinyl ester For example, 
vinyl butyrate, vinyl iso butyrate, vinyl trimethyl acetate, Vinyl diethyl acetate, vinyl BARETO, vinyl 
caproate, Vinyl KURORU acetate, vinyl dichloro acetate, vinyl methoxy acetate, Vinyl butoxy acetate, vinyl 
phenyl acetate, vinyl acetoacetate, Vinyl lactate, vinyl-beta-phenyl butyrate, vinyl cyclohexyl carboxylate, 
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benzoic-acid vinyl, salicylic acid vinyl, Krol benzoic-acid vinyl, tetra-KURORU benzoic-acid vinyl, 
naphthoic- acid vinyl, etc.; 

[0031] styrene, for example, styrene, and alkyl styrene (for example, methyl styrene — ) Dimethyl styrene, 
trimethyl styrene, ethyl styrene, diethyl styrene, Isopropyl styrene, butyl styrene, hexyl styrene, cyclohexyl 
styrene, DESHIRU styrene, benzyl styrene, KURORU methyl styrene, trifluormethyl styrene, Alkoxy 
styrene, such as ethoxy methyl styrene and acetoxy methyl styrene for example, methoxy styrene and 4- 
methoxy-3 -methyl styrene — halogen styrene (for example, KURORU styrene --), such as dimethoxy 
styrene Dichloro styrene, TORIKURORU styrene, tetra-KURORU styrene, pen TAKURORU styrene, 
bromine styrene and a jib — ROM styrene, iodine styrene, and Fluor styrene — Tori Fluor styrene, 2- 
bromine-4-trifluormethyl styrene, Hydroxystyrene, such as 4-Fluor-3 -trifluormethyl styrene for example, 4- 
hydroxystyrene, 3 -hydroxystyrene, and 2-hydroxystyrene — 4-hydroxy-3 -methyl styrene, 4-hydroxy - 3, 5- * 
dimethyl styrene, 4-hydroxy-3 -methoxy styrene, 4-hydroxy-3-(2-hydroxybenzyl) styrene, etc., Carboxy 
styrene; Crotonic-acid ester, for example, crotonic-acid alkyl ; Itaconic-acid dialkyls (For example, crotonic- 
acid butyl, crotonic-acid hexyl, glycerol mono-crotonate, etc.) ; The dialkyl ester of a maleic acid or boletic 
acid (For example, dimethyl itaconate, itaconic-acid diethyl, dibutyl itaconate, etc.) Or monoalkyl ester; (For 
example, dimethyl MARERETO, dibutylfumarate, etc.) There are an acrylic acid, a methacrylic acid, a 
crotonic acid, an itaconic acid, a maleic anhydride, maleimide, acrylonitrile, a methacrylonitrile, MAREIRO 
nitril, etc. general-formula [ said ] (1) - (5) In addition, generally what is necessary is just the addition 
polymerization nature monomer which can give the repeat unit expressed, and a copolymerizable addition 
polymerization nature unsaturated compound. 

[0032] The rate that the repeat unit (a) which constitutes the above-mentioned macromolecule which is the 
extinction agent component of the constituent for antireflection films of this invention occupies in this 
macromolecule is 50 - 95 % of the weight most preferably 30 to 97% of the weight still more preferably ten 
to 99% of the weight more preferably 10% of the weight or more. Although the example of the above- 
mentioned macromolecule used for the constituent of this invention below is shown, the contents of this 
invention are not limited to these. 
[0033] 
[Formula 9] 
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[Formula 10] 
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[0036] The giant molecule (copolymer) which is the extinction agent of the constituent for antireflection 
film of this invention is compoundable by approaches, such as a radical polymerization, anionic 
polymerization, and cationic polymerization. Various approaches, such as solution polymerization, a 
suspension polymerization, an emulsion polymerization, and a bulk polymerization, are possible for the 
gestalt. 

[0037] although the molecular weight of the above-mentioned macromolecule changes with the spreading 
solvent to be used, the solution viscosity demanded, the film configuration demanded — as a weighted mean 
- usually -- 1000-1 million ~ desirable - 2000-300000 - it is 3000-200000 still more preferably. 
[0038] The constituent for antireflection films of this invention uses together extinction agents other than the 
above-mentioned macromolecule, an adhesion assistant, and a surfactant if needed, and this constituent for 
antireflection films is prepared. 

[0039] As extinction agents other than the above-mentioned macromolecule, for example, "the technique 
and commercial scene" (CMC publication) of industrial use coloring matter, the extinction agent of 
marketing given in a color handbook (edited by Society of Synthetic Organic Chemistry, Japan) — for 
example C. I.Disperse Yellow 1, 3, 4, 5, 7, 8, 13, 23, 31, 49, 50, 51, 54, 60, 64, 66, 68, 79, 82, 88, 90, 
93,102,1 14 and 124, C.I.Desperse Orange 1, 5, 13, 25, 29, 30, 31, 44, 57, 72 and 73, and C.I.Disperse Red 1, 
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5, 7, 13, 17, 19, 43, 50, 54, 58, 65, 72, 73, 88,1 17,137,143,199 and 210, C.I.Disperse Violet 43 and 
CI.Disperse Blue96 and C.I.Fluorescent Brightening Agent 1 12,135 and 163, C.I.SolventOrenge 2 and 45, 
C.I. Solvent Red 1, 3, 8, 23, 24, 25, 27 and 49, C.I.Pigment Green 10 and C.LPigment Brown The 2nd grade 
can be used suitably. An extinction agent is usually preferably blended at a rate below 20 weight sections 
below 30 weight sections to the above-mentioned macromolecule 100 weight section which is the extinction 
agent component of the constituent for antireflection films. 

[0040] An adhesion assistant raises the adhesion of a substrate or a resist, and the antireflection film, and is 
mainly added for the purpose for making it a resist not exfoliate especially in an etching process. As an 
example, trimethylchlorosilane, dimethyl vinyl chlorosilicane, Chlorosilicanes, such as methyl diphenyl 
chlorosilicane and chloro methyl dimethyl chlorosilicane Trimethylmethoxysilane, dimethyl diethoxysilane, 
methyl dimethoxysilane, Alkoxysilane, such as a dimethyl vinyl ethoxy silane, diphenyldimethoxysilane, 
and phenyltriethoxysilane Hexamethyldisilazane, N, and N ! -bis(trimethyl SHIRIN) urea, Silazanes, such as 
dimethyl trimethyl silylamine and a trimethylsilyl imidazole Vinyl trichlorosilane, gamma- 
chloropropyltrimetoxysilane, Silanes, such as gamma-aminopropyl triethoxysilane and gamma- 
glycidoxypropyltrimetoxysilane Benzotriazol, benzimidazole, indazole, an imidazole, A 2-mercapto 
benzimidazole 2-mercapto bends thiazole, Ureas, such as heterocycle-like compounds, such as 2-mercapto 
benzoxazole, urazole thiouracil, mercaptoimidazole, and mercaptopyrimidine, and 1 and 1 -dimethylurea, 1, 
and 3 -dimethylurea, or a thiourea compound can be mentioned. 

[0041] These adhesion assistants are usually preferably blended at a rate of under 5 weight sections under 10 
weight sections to the above-mentioned macromolecule 100 weight section which is the extinction agent 
component of the constituent for antireflection films of this invention. 

[0042] In this invention, a surfactant can be blended with the constituent for antireflection films in order to 
raise spreading nature, such as striae SHIYON, further. As a surface active agent, for example The 
polyoxyethylene lauryl ether, Polyoxyethylene stearylether, the polyoxyethylene cetyl ether, 
Polyoxyethylene alkyl ether, such as the polyoxyethylene oleyl ether Polyoxyethylene alkyl aryl ether, such 
as the polyoxyethylene octyl phenol ether and the polyoxyethylene nonyl phenol ether Polyoxyethylene 
polyoxypropylene block copolymers Sorbitan monolaurate, sorbitan monopalmitate, sorbitan monostearate, 
Sorbitan fatty acid esters, such as sorbitan monooleate, sorbitan trioleate, and sorbitan tristearate 
Polyoxyethylene sorbitan monolaurate, polyoxyethylene sorbitan monopalmitate, Polyoxyethylenesorbitan 
monostearate, polyoxyethylene sorbitan trioleate, The Nonion system surfactants, such as polyoxyethylene 
sorbitan fatty acid ester, such as polyoxyethylene sorbitan tristearate, EFUTOTSUPU EF301, EF303, and 
EF352 (new Akita formation Make), The megger fucks F171 and F173 (Dainippon Ink make), Fluorad 
FC430 and FC431 (Sumitomo 3M make), Fluorochemical surfactants, such as the Asahi guard AG710, Sir 
chlorofluocarbon S-382, and SC101, SC102, SC103, SC104, SC105, SC106 (Asahi Glass Co., Ltd. make), 
Organosiloxane polymer KP341 (Shin-Etsu Chemical Co., Ltd. make), an acrylic-acid system or 
methacrylic-acid system (**) polymerization poly flow No. 75, No.95 (product made from Kyoeisha Fats- 
and-oils Chemical industry), etc. can be mentioned. A fluorochemical surfactant and a silicon system 
surfactant are especially desirable among these surfactants. The loadings of these surfactants are usually 
below 1 weight section preferably below 2 weight sections per solid content 100 weight section in the 
constituent for antireflection films. 

[0043] You may add independently and these surfactants can also be added in some combination. 
[0044] As a solvent in which the constituent for antireflection films of this invention is dissolved Ethylene 
glycol monomethyl ether, ethylene glycol monoethyl ether, Methyl-cellosolve acetate, ethylcellosolve 
acetate, the diethylene-glycol monomethyl ether, Diethylene glycol monoethyl ether, propylene glycol 
methyl ether acetate, Propylene glycol propyl ether acetate, toluene, a xylene, A methyl ethyl ketone, 
cyclopentanone, a cyclohexanone, 2-hydroxy ethyl propionate, 2-hydroxy 2-methyl ethyl propionate, 
ETOSHIKI ethyl acetate, Hydroxyacetic acid ethyl, 2-hydroxy 3 -methyl butanoic acid methyl, 3-methoxy 
methyl propionate, 3-methoxy ethyl propionate, 3 -ethoxy ethyl propionate, 3 -ethoxy methyl propionate, 
methyl pyruvate, pyruvic-acid ethyl, ethyl acetate, butyl acetate, etc. can be used. These organic solvents are 
independent or are used in two or more sorts of combination. Furthermore, high boilers, such as N-methyl 
formamide, N.N-dimethylformamide, N-methyl acetamide, N,N-dimethylacetamide, N-methyl pyrrolidone, 
dimethyl sulfoxide, and benzyl ethyl ether, can be mixed and used. 

[0045] It is desirable at the point that cyclopentanone, a cyclohexanone, 3-methoxy methyl propionate, and 
3 -ethoxy ethyl propionate can prevent INTAMIKISHINGU with a resist further in these solvents. 
[0046] as the resist applied on the antireflection film in this invention — a negative and a positive type, 
although all can be used The positive resist which consists of novolak resin and a 1 and 2- 
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naphthoquinonediazide sulfonate, With the chemistry magnification mold resist which consists of a binder 
which has the radical which a photo-oxide generating agent and an acid decompose [ radical ] and raises an 
alkali dissolution rate or an alkali fusibility binder, a photo-oxide generating agent, and an acid With the 
chemistry magnification mold resist which consists of a low molecular weight compound which it 
decomposes [ low molecular weight compound ] and raises the alkali dissolution rate of a resist or a photo- 
oxide generating agent, and an acid With the binder and acid which have the radical which it decomposes 
[ radical ] and raises an alkali dissolution rate There is a chemistry magnification mold resist which consists 
of a low molecular weight compound which it decomposes [ low molecular weight compound ] and raises 
the alkali dissolution rate of a resist, for example, FHi[ by the Fuji hunt microelectronics company J-620BC 
and ARCH-2 are mentioned. 

[0047] In this invention, as a developer of the positive type photoresist constituent which used the 
constituent for antireflection film A sodium hydroxide, a potassium hydroxide, a sodium carbonate, a 
sodium silicate, Inorganic alkali, such as a meta-sodium silicate and aqueous ammonia, ethylamine, 
Secondary amines, such as primary amines, such as n propylamine, diethylamine, and a G n-PUCHIRU 
amine Tertiary amines, such as triethylamine and methyl diethylamine, dimethylethanolamine, The water 
solution of alkali, such as annular amines, such as quarternary ammonium salt, such as alcoholic amines, 
such as triethanolamine, tetramethylammonium hydroxide, tetraethylammonium hydroxide, and a choline, a 
pyrrole, and a piperidine, can be used. Furthermore, surfactants, such as alcohols, such as isopropyl alcohol, 
and a ZONION system, can also be used for the water solution of the above-mentioned alkali, carrying out 
suitable amount addition. 

[0048] the inside of these developers — desirable — quaternary ammonium salt — they are 
tetramethylammonium hydroxide and a choline still more preferably. 

[0049] The above-mentioned constituent for antireflection films, the constituent for antireflection films is 
stiffened, and an antireflection film is created. [ on substrates (example: transparence substrates, such as 
silicon / diacid-ized silicon leather **, a glass substrate, and an ITO substrate etc.) which are used for 
manufacture of a precision integrated circuit device ] [ after spreading by the suitable methods of application 
such as a spinner and a coating machine, ] Here, as thickness of an antireflection film, 0.01-3.0 micrometers 
is desirable. Moreover, as conditions [ BEKU / conditions / after spreading ], it is for 1-120 minutes at 80- 
250 degrees C. Then, it can let spreading and an after that predetermined mask pass, a photoresist can be 
exposed, and a good resist can be obtained development, a rinse, and by drying. Exposure afterbaking 
(PEB:PostExposure Bake) can also be performed if needed. 
[0050] 

[Example] Hereafter, although the example of this invention is shown, this invention is not limited to these. 
After dissolving synthetic example 14 and 4'-bis(diethylamino) benzophenone 32.4g in methanol 160ml, 
20g of hydroxyl amine hydrochlorides was added. After a sodium-hydroxide water solution (18g of sodium 
hydroxides is dissolved in 50ml of distilled water) was dropped, it was made to react under 3 -hour heating 
reflux. Filtration recovered the crystal which added 400ml of distilled water to reaction mixture, and 
deposited in it. After dissolving the 6.8g of the 91% above-mentioned crystals of yield in 30ml of N.N- 
dimethylformamide and adding KURORU methyl styrene 3.1g, 2.9g of sodium-methoxide 28% solutions 
was dropped. After making it react at 50 degrees C for 4 hours, 50ml of distilled water was added and the 
depositing rough crystals were collected by filtration. The rough crystal was recrystallized with ethanol- 
water. 63% of yield. Iambdamax341nm (methanol) 

[0051] After dissolving synthetic example 24 and 4 f -dihydroxy benzophenone 21.4g in methanol 160ml, 20g 
of hydroxy lamine hydrochlorides was added. After a sodium-hydroxide water solution (18g of sodium 
hydroxides is dissolved in 50ml of distilled water) was dropped, it was made to react under 3-hour heating 
reflux. Filtration recovered the crystal which added 400ml of distilled water to reaction mixture, and 
deposited in it. After dissolving the 6.8g of the 72% above-mentioned crystals of yield in 30ml of N.N- 
dimethylformamide and adding KURORU methyl styrene 3.1g, 2.9g of sodium-methoxide 28% solutions 
was dropped. After making it react at 50 degrees C for 4 hours, 50ml of distilled water was added and the 
depositing rough crystals were collected by filtration. The rough crystal was recrystallized with ethanol- 
water. 63% of yield. Iambdamax321nm (methanol) 

[0052] Synthetic examples 32 and 4 - After dissolving diethyl-9H-thoxanthene-9-ON 27.0g in methanol 
240ml, 6.9g of hydroxylamine hydrochlorides was added. After a sodium-hydroxide water solution (4g of 
sodium hydroxides is dissolved in 30ml of distilled water) was dropped, it was made to react under 3 -hour 
heating reflux. Filtration recovered the crystal which added 400ml of distilled water to reaction mixture, and 
deposited in it. After dissolving the 6.8g of the 59% above-mentioned crystals of yield in 30ml of N.N- 
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dimethylformamide and adding KURORU methyl styrene 3.1g, 2.9g of sodium-methoxide 28% solutions 
was dropped. After making it react at 50 degrees C for 4 hours, 50ml of distilled water was added and the 
depositing rough crystals were collected by filtration. The rough crystal was recrystallized with ethanol- 
water. 71% of yield. 

[0053] After dissolving 4N-methyl-9of synthetic examples-acridone 21. Og in methanol 240ml, 6.9g of 
hydroxylamine hydrochlorides was added. After a sodium-hydroxide water solution (4g of sodium 
hydroxides is dissolved in 30ml of distilled water) was dropped, it was made to react under 3 -hour heating 
reflux. Filtration recovered the crystal which added 400ml of distilled water to reaction mixture, and 
deposited in it. After dissolving the 6.8g of the 47% above-mentioned crystals of yield in 30ml of N.N- 
dimethylformamide and adding KURORU methyl styrene 3.1g, 2.9g of sodium-methoxide 28% solutions 
was dropped. After making it react at 50 degrees C for 4 hours, 50ml of distilled water was added and the 
depositing rough crystals were collected by filtration. The rough crystal was recrystallized with ethanol- 
water. 71% of yield. 

[0054] After dissolving synthetic example 5 benzoin methyl ether 20.0g in methanol 160ml, 20g of 
hydroxylamine hydrochlorides was added. After a sodium-hydroxide water solution (18g of sodium 
hydroxides is dissolved in 50ml of distilled water) was dropped, it was made to react under 3 -hour heating 
reflux. Filtration recovered the crystal which added 400ml of distilled water to reaction mixture, and 
deposited in it. 43% of yield. After dissolving the 6.8g of the above-mentioned crystals in 30ml of N.N- 
dimethylformamide and adding KURORU sulfonyl styrene 3.6g, 2.9g of sodium-methoxide 28% solutions 
was dropped. After making it react at 5 degrees C for 6 hours, 50ml of distilled water was added and the 
depositing rough crystals were collected by filtration. The rough crystal was recrystallized with ethanol- 
water. 28% of yield. 

[0055] After dissolving monomer 18g and N-methylol acrylamide 2g obtained in the example 1 of the 
synthetic example 6 above-mentioned composition in DMF60g, reaction mixture was warmed at 65 degrees 
C, and nitrogen was ****( e d) in reaction mixture to coincidence for 30 minutes. It is V-65 (Wako Pure 
Chem product) as a polymerization initiator. 50mg was added 3 times every 2 hours. Reactants were 
collected as fine particles by reprecipitating in 11. of distilled water. When GPC analysis of the obtained 
polymer was performed, weight average molecular weight was 7400 in standard polystyrene conversion. 
[0056] After dissolving monomer 12g and methyl methacrylate 5g and N-methylol acrylamide 3g obtained 
in the example 2 of the synthetic example 7 above-mentioned composition in DMF60g, reaction mixture 
was warmed at 65 degrees C, and nitrogen was ****(ed) in reaction mixture to coincidence for 30 minutes. 
V-65 (Wako Pure Chem product) 50mg was added 3 times every 2 hours as a polymerization initiator. 
Reactants were collected as fine particles by reprecipitating in 11. of distilled water. When GPC analysis of 
the obtained polymer was performed, weight average molecular weight was 20500 in standard polystyrene 
conversion. 

[0057] After dissolving monomer 12g and methyl methacrylate 5g and N-methylol acrylamide 3g obtained 
in the example 3 of the synthetic example 8 above-mentioned composition in DMF60g, reaction mixture 
was warmed at 65 degrees C, and nitrogen was ****(ed) in reaction mixture to coincidence for 30 minutes. 
V-65 (Wako Pure Chem product) 50mg was added 3 times every 2 hours as a polymerization initiator. 
Reactants were collected as fine particles by reprecipitating in 11. of distilled water. When GPC analysis of 
the obtained polymer was performed, weight average molecular weight was 20500 in standard polystyrene 
conversion. 

[0058] After dissolving monomer 12g and t-butyl methacrylate 5g and N-methylol acrylamide 3g obtained 
in the example 4 of the synthetic example 9 above-mentioned composition in methanol 120g, reaction 
mixture was warmed at 65 degrees C, and nitrogen was ****(ed) in reaction mixture to coincidence for 30 
minutes. V-65 (Wako Pure Chem product) 50mg was added 3 times every 2 hours as a polymerization 
initiator. After adding O.lg of sulfuric acids, it agitated at the room temperature for 2 hours. Reactants were 
collected as fine particles by reprecipitating in 11. of distilled water. When GPC analysis of the obtained 
polymer was performed, weight average molecular weight was 6000 in standard polystyrene conversion. 
[0059] After dissolving monomer 12g and acrylonitrile 5g and diacetone acrylamide 3g obtained in the 
example 5 of synthetic example 10 composition in methanol 120g, reaction mixture was warmed at 65 
degrees C, and nitrogen was ****(ed) in reaction mixture to coincidence for 30 minutes. V-65 (Wako Pure 
Chem product) 50mg was added 3 times every 2 hours as a polymerization initiator. It agitated for 4 hours, 
after adding 4g of formalin aqueous solution, and tetramethylammonium hydroxide 4g there. Reactants were 
collected as fine particles by reprecipitating in 11. of distilled water. When GPC analysis of the obtained 
polymer was performed, weight average molecular weight was 4000 in standard polystyrene conversion. 
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[0060] After dissolving synthetic 14'-(3 -methyl -4-methoxycinnamoyl) phenyl acrylate 18g, 4.5g of 
methacrylic acids, and 9g of glycidyl methacrylates of the example 1 of a comparison in DMF60g, reaction 
mixture was warmed at 65 degrees C, and nitrogen was ****(ed) in reaction mixture to coincidence for 30 
minutes. V-65 (Wako Pure Chem product) 50mg was added 3 times every 2 hours as a polymerization 
initiator. Reactants were collected as fine particles by reprecipitating in 11. of distilled water. When GPC 
analysis of the obtained polymer was performed, weight average molecular weight was 9000 in standard 
polystyrene conversion. 

[0061] Synthetic 9-hydroxymethyl anthracene 208g and triethylamine lOlg and hydroquinone lg of the 
example 2 of a comparison were dissolved in DMF11. As reaction mixture solution temperature did not 
exceed 30 degrees C there, it trickled chlorination acryloyl 90g into it over 2 hours. 21. of distilled water was 
added and the depositing rough crystals were collected by filtration. The rough crystal was recrystallized 
with ethanol-water. 75% of yield. After dissolving acrylic monomer 7g and obtained methyl acrylate 12g in 
DMF60g, reaction mixture was warmed at 65 degrees C, and nitrogen was ****(ed) in reaction mixture to 
coincidence for 30 minutes. It is V-65 (Wako Pure Chem product) as a polymerization initiator. 50mg was 
added 3 times every 2 hours. Reactants were collected as fine particles by reprecipitating in 11. of distilled 
water. When GPC analysis of the obtained polymer was performed, weight average molecular weight was 
4000 in standard polystyrene conversion. 

[0062] After dissolving lOg of high molecular compounds obtained in the examples 5-8 of example 1 
composition in propionic-acid ethoxyethyl and considering as a solution 1 0%, it filtered using the 
microfilter made from Teflon of 0.10 micrometers of apertures, and the antireflection film solution was 
prepared. This was applied on the silicon wafer using the spinner. 170 degrees C was heated for 3 minutes 
on the vacuum adhesion type hot plate, and the antireflection film was formed. All the thickness of the 
above-mentioned antireflection film was arranged with 0.17 micrometers. Subsequently, it was immersed in 
the spreading solvent, for example, gamma-butyrolactone, which uses these antireflection film for a resist, 
and propionic-acid ethoxyethyl, and checked that it was insoluble to the solvent. 
[0063] After applying FHi-620BC (FUJIHANTO Electronics Technology product) as a positive type 
photoresist on the obtained antireflection film and exposing using a contraction projection aligner (NSR[ by 
NIKON CORP. ]-2005i9C) (0.85 micrometers of resist thickness), in 2.38% of tetramethylammonium 
hydroxide water solution, negatives were developed for 1 minute and it dried for 30 seconds. Thus, the resist 
pattern on the obtained silicon wafer was observed with the scanning electron microscope, and marginal 
resolution and a thickness dependency were investigated. Moreover, the film absorbance of 365nm and the 
dry cleaning dirty rate were also evaluated, here — the absorbance of 365nm — a quartz plate top — the 
constituent for antireflection films — spreading and stoving — carrying out — the film — forming — it — Co., 
Ltd. — it measured by Shimadzu nature light photometer UV-240. Marginal resolution means the marginal 
resolution in the light exposure reproducing a 0.50-micrometer mask pattern in 0.85 micrometers of 
thickness. The ratio of the resolution in 0.85 micrometers of resist thickness and the resolution in 0.87 
micrometers of thickness estimated the thickness dependency. It is so desirable that this value is close to 1.0. 
a dry cleaning dirty rate — the product made from Japanese Vacuum technology — it measured under CF4 / 
02 conditions by CSE- 1 1 1 0. 

[0064] The result of evaluation was shown in Table 1 . The antireflection film formed from the constituent 
for antireflection film of this invention by this has a high film absorbance, and it turns out that the marginal 
resolution of a photoresist is raised and the thickness dependency of the sensibility of the standing wave 
reason by the reflected light reduction from a substrate is decreased further. 
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[0066] After dissolving polymer lOg obtained in the examples 10 and 1 1 of example 2 composition in 
propionic-acid ethoxyethyl and considering as a solution 1 0%, it filtered using the microfilter made from 
Teflon of 0.10 micrometers of apertures, and the antireflection film solution was prepared. This was applied 
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,on the silicon wafer using the spinner. 1 70 degrees C was heated for 3 minutes on the vacuum adhesion type 
hot plate, and the antireflection film was formed. The antireflection film was similarly formed from the 
compound of the example of a comparison. The thickness of these antireflection films is 0.17 micrometers. 
In addition, in the constituent for antireflection film of the example 2 of a comparison, hexamethoxy methyl 
melamine 3g was added as a cross linking agent. 

[0067] Subsequently, it was immersed in the gamma-butyrolactone and propionic-acid ethoxyethyl which 
are the solvent which uses this antireflection film for a resist, and checked that it was insoluble to these 
solvents. 

[0068] As exposure afterbaking, after applying ARCH-2 (FUJIHANTO Electronics Technology product) as 
a positive type photoresist for KrF excimer lasers on the obtained antireflection film and exposing using a 
contraction projection aligner (NSR[ by NIKON CORP. ]-2005i9C) (0.85 micrometers of thickness), after 
processing for 60 seconds at 1 10 degrees C, in 2.38% of tetramethyl ammonium hydroxide water solution, 
negatives were developed for 1 minute and it dried for 30 seconds. Thus, the resist pattern on the obtained 
silicon wafer was observed with the scanning electron microscope, and marginal resolution and a thickness 
dependency were investigated. Moreover, the film absorbance of 248nm and the dry cleaning dirty rate were 
also evaluated, here - the absorbance of 248nm — a quartz plate top — the constituent for antireflection 
films -- spreading and stoving — carrying out — the film -- forming — it — Co., Ltd. — it measured by 
Shimadzu nature light photometer UV-240. Marginal resolution means the marginal resolution in the light 
exposure reproducing a 0.50-micrometer mask pattern in 0.85 micrometers of thickness. The ratio of the 
resolution in 0.85 micrometers of resist thickness and the resolution in 0.87 micrometers of thickness 
estimated the thickness dependency. It is so desirable that this value is close to 1 .0. a dry cleaning dirty rate 
-- the product made from Japanese Vacuum technology — it measured under CF4 / 02 conditions by CSE- 
1110. 

[0069] The result of evaluation was shown in Table 2. The antireflection film formed from the constituent 
for antireflection film of this invention by this has a high film absorbance, and it turns out that the marginal 
resolution of a photoresist is raised and the thickness dependency of the sensibility of the standing wave 
reason by the reflected light reduction from a substrate is decreased further. Moreover, it turns out that the 
direction of the synthetic examples 10 and 1 1 of this invention which does not use it compared with the 
example 2 of a comparison which carried out adding after mixing of the cross linking agent of cyclic 
structure is excellent in a dry cleaning dirty rate. 
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[0071] 

[Effect of the Invention] Since the constituent for antireflection film of this invention and the resist pattern 
forming method using it contain the giant molecule which has the extinction nature machine of specific 
structure in a side chain as a component of this constituent, they are excellent in resolving power and a resist 
thickness dependency, and excellent in especially a dry etching rate. 

[Translation done.] 
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